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(54) INK RESIDUE DETECTOR FOR INK STORAGE MEANS 

(57)Abstract: 

PURPOSE: To realize a reduction in size of an apparatus having high 
detecting sensitivity, high reliability of ink residue decision and no change 
of quality by applying a driving voltage to a first piezoelectric member by a 
driving circuit to deform it, and detecting a counterelectromotive force 
obtained by deforming a second piezoelectric member by a pressure wave 
generated in ink between first and second piezoelectric members to 
decide an ink quantity. 

CONSTITUTION: When an ink residue in an ink cartridge is reduced and a 
gap occurs between an ink surface and an upper plate 1 50 in a pressure 
chamber 160, even if a first piezoelectric member 1 10 is deformed to 
shrink the chamber 160, the air in the chamber 160 shrinks that much so 
as not to contribute to reduction in a volume of the ink, and a level of a 
pressure wave generated in the ink in the chamber 1 60 is extremely 
lowered as compared with the case where the chamber 160 is filled with 
ink. Thus, a level of a counterelectromotive force V1 generated at a 
second piezoelectric member 120 and to be applied to a non-inverting 
input terminal of an operational amplifier 310 is remarkably reduced. Then, 
when an enable signal rises, switch means turns on to make current flow 
through an alarm generator, thereby generating an alarm. : 
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I 

[MB 1 1 ttfaTzm 1 ©JEEfg&tf £S& 2 ©E*& 

ttts aaaafc. tkmntzfi^ aaBn&£D 
i tm 2 <om*mw%\zittt%<i y>? xz 

JE*fclC*c>Tf&2©ESfW£g 

oftffiu ^>*aa©i^;i>*»tr*ci:«*afc 

[B#®2] EE«aaB»r*aa* 
ffi£a. 

UMHsi am®&ft, A^maEt^prnjEtwifc 
1 tfcBaaa 2 teat-^ >^»«#a«>-f 

it*W« 1 *fcttH*0t2 lcE«T*< >*tfa? 

a©-f>*aaa*iiifi. 

B»jR*5] ttffllslBB. O^MOWI:^ 
Lfcx-^fcEaTaEtt^Sfca*, ffi1£^R©ii5rt 

•r* c ^MMfc-r^iMM 1 tEa-r*^ 

"j u x * ©y- h cm * * n *> ic* 0 im 

a©*f>*aatt»aa. 

[00 0 1] 

B7U >*©-f >^»»R©-f > jraatfta&BCH 
[00 0 2] 

[«*©tt*fc«kl«-©»a] <>^^xyh^J> 
«a*T*aa©»*#T€r*fca&, WfiElK<JHV^6n 

©a**ff*tf< >*an©«afcfct>, h 

7**aC. fe»HUfeji&:3. 

[0 0 0 3] «T-f >^«m«:^Brr-5fc«6, 



(2) #B8¥7-1 3 72 91 

2 

£ UTtt* 0§j3L«^BS 62-37733 

fcfssiom *£tw>**t;:«*t&2*©if* 

ICJ: 0 -f ©mja^©«{fc£S3^*!8 2 afa# 
[0 0 0 43 SSl©^RB-f>*tfa# 

jo <, «£»a*t*u<*««T**. » 2 

[00053 £©&*fcte, 5B3fc¥®fcg##IW)IBK: 
«»*fcB«i*jlrtTiWi«K^>^***s««« 
m©^€«mr^»3©*at>«]^nTv^. 
»3©#RB^>^©»nteioT«tt»iiK3Wt<, * 

[00063 

[f593©@tt3 *5BWB-f >*Wti* s T>tttZ1t*>0<t 

*ttff©x*a*£u &m&&tfi&<* 4 >»aao 

l^;i*©«*©e«tt#SK. -f >*©««&»<;:*: 

Em-zz.bzm&jt'rz. 

tOO 07] 

[«s*»ft-rs^«&©^R3 ±E©a«*ausr*3fe 

*Rl»WB«lW*-^©JBEmWt2:. BttBB** 

fcE«$n*-r >*aa*»SBK:sv>T, s?e©ks& 
aatr «fc on i <o&*mmz&mmEE.&itoiLTzti*& 
au mi&£um2<Dmn&#omtzft&T&4>9 

Kffi*«€R**li\ E*»fc*oT» 2 ©£*«#* 
[0 0 0 8] Sm^^ 

*m®»d^^*> ^y^jMsK >^««T-artt 

[0 0 09] 

LfM] *^H±ntf, -f>^r|?a#artK:EBSn 

E^fc*rnrr*a 1 ^.fc^m 2 ©je«^j©-5 ^©^ 1 
©E«e»»icKj»mi3E*83iBJ-r « c t ic^ d ctitafe 

U «l^cktXm2©BE«^«©K^«Ef^-f>^fe 

a*. a*, co&&ttmmo>tkti!i®%\z£mm* 
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[0 0 12] XK*»*KJ:ntf. -f >*tt»¥&rt«S 

T»BBBttlW6'r*CfcfcJ:D. 
«»»»**LTlA*£*tt»»1rt\ BLT»&»£ 

[00 1 3) 

HdMll KTfcttMaftttfllftBl. B2fc<fc 
tfH3*#BbTK«r*. Hltt*«PO*|g«10 

1 aBftBK&*?BKB-?» 0» H3 
«10*ttllar«r€^riHlS»HT*D, B4«*5fi«©H 

[0 0 14] Hlfc^T* *r>*i?B¥Rioofc* 

£#0lS 1 ©ffiHSM* 1 1 0 ?g 2 ©E^SM* 1 2 
O€rSV^C«^f2>«t^fcUTElU0^-rS. Sgl© 
BE«&tf 1 1 0 &&Xtm 2 ©flE*S»t 1 2 0 CD±««IC 

1 4 o £*ux±fc i s o «*afc*of5W 

a. 

[0 0 15] Bl<OJE*aWl 1 0*«fcT*<D«Bfc 
1 1 1 2 43 .fctflflfoeffi 1 1 4 ftftfttt, 

& 2 *>m«&a 120 tttA/reoaBft: i M<z>&m% 

mi 2 2 &&Zt&m%® 1 2 4 SBtftt*. B 1 ©EE« 
fflWl 1 0*3£tfJB2©jE«®#l 2 OfSfcBl 2 60 

[0 0 16] BBBB1 1-2, 1 14WU *#l«XU- 
HBfc <fc Dffift®^ 2 0 0 1 ©ffiTJig^ 2 0 1 *«k 

#$20^**^2 o sctt*r«. musks 1 2 2, 

1 2 4tt. ^n^nU-F«fc£Ottai083OO<&A 

a«T3 0 i^<fcirr-x{z««irr*. 

[0 0 17] KBIHIB2 0 0*J:t«ftffllHlB3 0 Ott-f 
>»BW»9t 1 0 0 <ort«$fctt^ff|ctt^^ fctfT 
$ ffl AtflKBBB 2 0 0 tt»«fc«ttTSI«>fc 
*©Btt®B©-Bft«0#*.TBV^ tfcffl0»3OO 
0-BttrtBMBU »0©8#«*»t::BT*©tt& 



(3) &HW7-1 3 7 2 9 1 

[0 0 18] BBB»2OO0»5fcfc:3V>TRWTn 
tf , 0 2 » 1 OJE«&# 1 1 0 

mmmm 1 1 2 cwtr zm 1 obwmh 1 20111E 
©bbbhvwmw*. immmi 1 2idfct«raB 
m«bi 1 4t^jgrr^2<7>ad^ : f 2 0 3ttfifiiR 

2, il©npn;ti*#-7h7>^^20 2^T 
7-*WH« , *a:fcfefc* SttRl. pnp/iftf- 
y h7»*X^2 0 5€:fiTiEO«S[«lHVK:^'r 
JO 5. pnp/H7|i~7h7,>^205H, 
tttt R 3 £?> UTiE©miS«H v tsarr* 1 1 
HKR4. IS2C!)npnA<#"7b7>^2 0 7^ 

[0 0 1 9j ^tnsiK3 ooco^ir^ViTsa^rn 

tt, B3fc*1-*3fc, m2<D&m.&tol 20<D-Jj<D 
fcffl««l 2 2 IS, AX1»T3 0 1*RT:C"C7>73 

1 0©#MEA*«*K:»RU «©-#©*tt«f 1 

2 4*L 7-xic«i*ny-p»«n.TB»r*. 

[0 0 2 0] **7>73 1 OfcKltoArt^iau iSA 
^ R3 1 *tfLTiE©BB»HVC»«rr*£fcfeK:. & 
ftR3 2*^LT7-XlC»^r<5. **7>73 1 0 
©ffl**Ttt. H3 2 0 fc<fctf|gtfLR 3 3^ 

LT 7 »J y 77 n y ~f 3 3 0 OTSST KlttK-T* «t 
fc, t©TBTftttl*R3 4€^bT7-Xfe:«tt-r 

[0 0 2 1] 7U!V^7D5;7 r 3 3 0O'Jty h«8^lC 

3 3 0 *>Q«H4;L 7> Hy- h 3 4 0 (OH^X7jS^ 
K&lfcU 7>Ky-h340 0#JE«X**^iCtt-f 

59 ^-^;i^#ii3 4 2*^3Brr*. 

[0 0 22] 7>Hy-h3 4 0<Dffi7J«TO, 
3 5 2. ft* 3 SAtoXXSTs'tyttm 5 6«tD^6 
^S^^IhIB 3 5 0 OX-f y 3 5 6 ©$3®g5G C 
CtTMtB«3 5 2ttB««BSft:ttS£«« 

0, X-fy»i3 5 6CDBW«Gtt«A.«npn/t-f 

[0 0 2 3] 1 ©BIWcoSRWi-*. 

'OZX-bVy >*#BT « 1 0 0 rtcsK > 
4& ^©B«#+»**t#»4BlKwr*«10 1, Bl 

©be«S5«i i o&&itm2<»mnmti 20. 

±«1 5 0KJ:0ffl£tl*:B4 (b) fc^TJE7J^ 1 6 

[0 0 2 4] ^ 1 CDBE'SSW 1 1 0^M2OES® 
«l"2 0OBB», BWBl 60rt©<>^©a®©K 

^«a*©B«ft«*rc. <>vm&%L\ o o 

[0 0 2 5] H2^3Si"BBlHlB©Bl©npn/^# 
59 -7 h 7 >5^X^ 2 0 2 2 <D n p 
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5 

h-7>>>X*2 0 7<D*-X\zm4 (a) fcaVr*c®M 

[0 0 2 61 &n®n?otftt±.&-iT\,>zmtmm 
ssi 1 2 tmmm&i i 4<DP^ic&«^fT^n, si 

lc43»THJHbtt 1 1 2 1 1 1 4C0Mfc*«3Wf to 
tu B&sffii l 4o««i7-xi'*wi£«TU m 
i <7>»igK$t 1 1 o eto*6ns)Biraj£^ia«*>i$ 

^zMmz&iommmtti i o»^x7*-h mm 

**1 6 0*«<hU CtUC^OBE^gl 6 
[0 0 2 83 6 0 <h>f 1 0 0<h4> 

ijmtm2<D&nm*i 2 o ice*. sru cnast 

5. n©3E»c«k DMMM 12 2^124 cat81tcH4 
(b) toWiBMEV 1 

[0 0 2 9] JL<B>£jg«JEteH3 iC^-TtkWEIRfcfe^ 

t, 7-xfc*^7>:/3 1 oo#rka*«^©iibk: 

tE*R32/ (R31+R32) dft£E0 
£"T*. ififiSEEV 1 Ot!-^«SrE 1 tVtttlt* M 
SB E 0 « E 1 J: 0 «y>«flfc«fctt*LT* < . 

[0 0 3 0] C0)J:3lrr*£, *^7>73 1 o<&m 
*«EV2ttBB4 (b) &*rj:9&, WBBJEEVI& 
K«X»SB^©«BEE 0 <£ O £ ft 14- E £fc 0 , 
E 0 SriffiA^ratt+E httWVy't *— P 3 2 0i5 
.fctfSftR 3 3&T7U y^7ny73 3 0 ©T»^tC 
ttiE<D<I#/WX P 1 #X*f *. 

[00 3 1] 7Uy>^7Dy^3 3 0OUiry 
ttU-fcy hm^£3 3 2 ttDTWUty hm^feftl 
7Uv^7D^3 SOOQ^Tco-r-^fcn-tc 

u-fey hi/T^< itefim/tjft'XP io4%wd 

£<*(K 7Uy:/7Dy:/3 3 0©Q«*©5'--*ttD 
H*- h 3 4 OCDKKXttl? «W*-*ttA-f ©KB* 
[0 0 3 2] C©^ffiH4sViTl9B©«»lHlK2 0 0.© 

*fc«®^ Natfin* &n-ca> 6»«3W*»««ir &«Ta 

*±HT*-f*-:/JWMQ3 

2\zmiP>t\Z>i>^ Mv^WlZ 5 6atMMBG£tt 
Aen^7>Hy-h 3 4 0<Otitfj^--*QGfcH*- 



!4) #BB¥7-1 3 7291 

n»£BR3 5 oicrMKMtnrwiisR^b 

[0 0 3 3] ^fft-f>^*-hUy^l*3CO-f>^^S 
ft*<4>fc<fcO04 (c) fc*rJ:3fcE**1 6 Oft 

M , bH£®*I < S5 1 1 1 0 LEE*£ 1 

6 0d«tt/jNLTfe, &£*£*tt*MftttE**l 6 Ort 

r> £E*^i 6orto-r>^K:^-r*E^&0^^ 

[0 0 34] !LtlC**4B2 <BEEm&# 1 2 0 fc«£L 

^vio^feattfiTu S4 (c) 135***3 

*»0«EEEO*Dfcto*R»£fc*. * 
^7>^3 1 O0ttiamEttft£-E£fcO. ^-f *- 
# H3 2 0:fe<fctfS#iR3 3^JiT7U!5/^7nyy3 3 

[0 0 3 5] -f *-:/;Wi*§Q3 ljWr&±flt*fc7> 
Fy-h3 4 0©m*3r-^ttD-^&A-f £ft£±# 

K3 5 Ofc«*#«tU «*»*fctt«W9«:«F*«f» 

[0 0 36] 1 4 0 »*6*V^CDT« 1 CO 

aC? 1 1 0 »LTfe*CMe»*«±« 150«* 

LT8§2<0HE«$ttl 2 0(D^{C^#TS^<i:ttei: 

[0 0 3 7] Z.cr>£5\zhX, *»«o*Ji*fjiosa 

^ u & $ » c -r > * * - h u v v <v$&m e fr 5 * -5 ic 

49 [00 38] 

[*^W2] *«W<OSag«2JCO#H5, B6fc<fctf 

2 Oftff A^v- KCifc*. 

[0 0 39] *»«(D«S«20'fe>-»--«»ttHllt 

-f >^^«#a 1 0 0 flD«tt«ort«ics« iou, 
» 1 oEmsjtf 1 1 o^ct^S52 <&m«&# 1 2 0 

50 m&-1>#m\ZttismM£teZ£5lzVTWLK)ttttZ. 
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(5) 

7 

% 1 OEWHf 1 1 0 xm 2 CDE«»ftf l 2 0 \Z\t 

[ 0 0 4 0] ft 1 OETO 1 1 0 tC&ttSffigJjeS 1 

0<O»1 COai**^ 2 0 1 *J:tflB2©l«M»2 0 3 
£&ttf SI20JBEeSE«l 2 0 1 
2 2, 12 4*. *tt^nU-Fm:<fcDfcai0?fr4O 

[0041] &m®&4 o onmrnz^xmiTri jo 

ttffittCl 2 2tt. AASKM 0 1*«T*^7>^3 

[0 0 4 2] *^7>:/3 1 0«)JR«A»««aiaR 

R3 2*:frUT7-AfcS&rr*. *^7>^3 1 0(0 
ttaflm*. ^^F3 2 0fc£tf£ftR3 3*;frL 

rig 2 ©r> ny- h 4 5 o ©#Kex**^c««r 

[0 0 4 3] ft2©7>Fy-F4 5 0©EteAA*H l 
HU 7<J v?7Uy?3 3 0 © QigT S <b <!: 

fc, il®7> Fy- F 3 4 0 COJECX3t7«^ fcftttT 

*. »2or>Fy-h4 5 ocoai*^T{i, 7U?y 

7 n y 7 3 3 0 ©TSK-fc&gfrr*. 
[0 044] 7'J y^7Pyy3 3 OO'Jtv higgle 

ttu*y hte*t«3 3 2*£ET*. micor>ny- 

h 3 4 OeO^EfcAAfg^r-f *-7/HM*3 4 2* 

[0 0 4 5] fSl(07>Fy-h3 4 0<Dffi*^te, 
«®&3 5 2, Mf3 5 4*,ktfX'fy^Mfc3 5 6«k 
Dfc*««»£lHlK3 6 0<DA-f y?#K3 5 6C0«» 

[0 0 4 6] *mi<o&ifcm2ommz-D£mi-*z>. 
*9tmanmw 2 coffi^ni^ 200 \*mk& 1 ok^ei 

zt\z±o®7 (a) , 07 (b) \z^r^\zmm<D 
ftmvmmwz v*->BMi-ci6D3BMB 1 toffmau 
i i o kjiias. ztxtzx i 1 1 o \m 40 
«s*u <<>>7\zmmi>izmiz&z.i,* zv&mz*. 
Ktrn 2 <D&mm 1 2 0 tmmtstizmow&mEEv 2 

1 *»£T*. 

[0047] 'Optmzwto&t ytnmkfr+toh 

**£IM7 (a) fcw1\fc5ICEa*l 6 0rttC>f> 

mt 1 2 0 fc«&T?»s$fficosfd6<7>ja»emjBEv 2 1 cotr . 

->iWBtR3 1 tfittR3 2<0#E*K: < fcoT£3: 
«*^7>^3 1 0OS«A*a»©«ffiE0**|jL* 
«fc 5 OMJfcE 0 *l9^bT4s< . 50 



4$0i¥7-1 3 7 2 9 1 

[0 0 4 83 !10J:3lcr**3j-'*7>73 1 Oomtt 
«BEtt^E©fl£V2 l35lE0*j8>eS«|SHtt+E, *ft 
fiWKDJBBItt- E £fc 0 y-f F 3 2 0 *5<fctf£ffiR 
3 3 *l£T$g 2 (D7 > FY— F 4 5 0 ®»E£X««7 
fc, /WX«9P 2**«S«EEV 1 fcR-©»«T»0 

jslaat*. 

[0 0 4 9] 7Uy?7Dyy3 3 0©»J-fcy hfl^& 

33 2fc*ae>yiry Fe^*2n^, ?*)y?yuvfz 

3 0COQ«^CD5r-^Q*^S]«P-fCl,T*5<. ilO 

Ka7/M*tH*p 2<3D i sEeco/t^^&iienst 

TSg^lCAATSfl 2 ©7 > Fy- F 4 5 0 COffiAx- 

ftOP2a<ir5T#SfcD-fcfc*. 

[0 0 5 0] 7Uy^7D^y3 3 0C0T«^©x-^ 
&Z<D&5lZVTr\4fr*>U-\ZT&Ztl&*\Z* 7U 

v -fv □ v -f 3 3 o &Ql&=P<DT-*\tu-to>t, a< k 

£*±*tD, ^2CD7>Fy-h4 5 0(7>RI5A*«^ 

tf<#Tfc&2G>7>Fy-h4 5 0 ©fflAx-^QTW: 
n-SMtovJ\ fcT7»Jyy7Dy^3 3 0OQ« 
W?-^QWOK««»U ftl07>Fy- 
F3 4 0©Et^**^CBIWUTA^«>««OA* 

[0 0 5 1] £CD*S§T^*-:7>lWI^3 4 2fc^* 

-^>Hi*Q 3 i tfin* e>nr*>s§ i or> Fy- h 3 
4ooai*QGtt>r^-^/p^#Q3 i#a%±#**r 

^»a««<3D**T*o. *««^i§rtt3 5otca«« 

[0 0 5 2] r3^fCO^*-FUy^O-T>^cD« 
S^fe<^0H7 (b) \Zm~r&5M >#Wtfimi 
OE«»»l 1 0^J:^2<OJE*^l 2 0<OT«l: 
3S^<fcU&^T»l©M*ttl lOO^ftfcit) 
»4T^fe»co U-^iWETt* -5^*^ 2 ©J£««W 1 
2 0&m}}tZ£r)m3bi<tl\Z<<1XZ. Z<Dlt&m2<D 

&m®tti2o<Dmm<oma}i&TL, zniz^xm 
e«kv 2 1 ©fcr-*fit>«T-r*o 

[0 0 5 3] -tCDlg*, 4>2m<0V*frim'&<0\s'< 
fr&Tttl&t* 5BB«BEV2 1©K-^*tt*^7> 
^3 1 0<DKfeA*«^<omSE 0aTt«tD*<7> 
^3 1 0cDtB*mJEtt*IC-Ei;^O, y-f^-F3 2 
0 43 £ tfgft R 3 3 *tt t 2 <07 > Fy- h 4 5 0 
<0#K1£\fi^OXJ3®**? 2\t#lzn-£l3ir) % 7'J 
Vf7ny?3 3 OOTiS^ooA^QT^Itn-a: 
^D. 7Uy^7Dy^3 3 OCOQ^cOx-^QttD 
-C0«i*|ft»l,»l (D7> Fy- h 3 4 0 CDfifeA* 
«TJtl*^bTO-C0tt5S(7>A**^6n«). 

[0 0 5 4] HC0^gT<^-^;^^3 4 2ICf^ 
-^JV«Q3 1 MnAfcfc* -f *-^A«*Q3 1*« 
■5r.^±^oTViS»3m7> Fy- h 3 4 0 CDffl^QG 
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[0 0 5 5) 

[o 0 5 6] -f >*#a#ai o ocort«icit^te>n 
1 3 o sia&sttTs^rr*. &mmsbmt 

13 0*»^T*©«|illCl»fiDW13 2, 13 4* 
Mtttt. 1113 2. 1 3 4*y-K«fc,fcDMHa 

bs o o tarau ftm®%s o ooaj*«^5 o 3£ 

[0 0 5 7] fS&E&S 0 0fc£tftfcajlsIB4 1 0(Di 

ML npn/H^-7b7>^5 2 2 4>:2ls**£ 
EE*8»&# 1 3 0 (D-;fr<B«® 1 3 2 ££fiC 2 £tf 
n pn/H^h7>W5 2 2CD"< 

<-xfcto*©sfc 1 3 4 sftgrr*. 

[0 0 5 8] npn;H4?-7h7>y^5 2 2(Z)3 

3K&RT*. npnM#-7h7>^5 2 2® 

£SI;:npn/W#-51*7>^X*5 2 2<D^-X& 
/W7XSStR6 l**tf/W7XSttR5 2&#LT 

[00 5 91 n pn/Wtf*- ^Vv>V7,9^ 2 201 
5 ? * £-f >fcT-^>XZ 6 2 ZftLT7-X\Z&m- 
fciaislB4 1 0^>tt^ttig9JC^-r«t5lC, 

mvtt***&mM2tz*it**UMm4 o o 

[0 0 6 0] *»W0ftfttCO*WHT*. 09<D$gg 
®B5 0 0fc*3V>T«ffil3 2. 1 3 4WlC^UfcJS^ 
©EOgftten pn/H#-7 h 5 2 2^ 

#Tn p n/H#~?h7>^ 5 2 2<D3 
KeCat&t;. Z.tl\Z± 5npn/W#-7h5^ 
X^5 2 2«a^«toWIU EttfiftStfl 3 

o i:aw<DB»ttE>Mn*. e>n* jEmsi?j&& 1 3 0 * 

&30>££BatEtEEtf!8iIQ UTff < «k 3 T*tl tfRHIil 
tt5 0 0ti&&?£. 

[0061] o^mmti 0 owgw >*axHbP 
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